Abstract. We present zero-field muon spin relaxation (ZF- In a µ + SR experiment, a beam of spin polarised muons are stopped in the sample. The muon decays (with a mean lifetime of τ µ = 2.2 µs) preferentially along the muon-spin direction [3] . The time evolution of the muon spin polarisation is observed by counting emitted decay positrons in directions forward (F) and backward (B) of the initial muon spin direction. This evolution is expressed in terms of the asymmetry function
Abstract. We present zero-field muon spin relaxation ( 3 ] (where ox = oxalate and Cp * = pentame-thylcyclopentadienyl). Both materials show multi-component muon spin precession signals characteristic of quasistatic magnetic fields at several distinct muon sites. The temperature dependence of the precession frequencies allow critical exponents to be extracted. Possible muon sites are discussed on the basis of dipole field calculations.
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Layered molecule-based magnets are the subject of much interest at present, since they may be synthesised with unusual molecular architectures and often display novel magnetic properties [1] . We report new results from members of the series [
. These materials crystallise in the space group C2/m and consist of an eclipsed stacking of bimetallic oxalate-based extended layers, separated by layers of organometallic cations. Members of the series show spontaneous magnetisation below T c , corresponding to ferro-, ferri-, or canted antiferromagnetism [2] .
In a µ + SR experiment, a beam of spin polarised muons are stopped in the sample. The muon decays (with a mean lifetime of τ µ = 2.2 µs) preferentially along the muon-spin direction [3] . The time evolution of the muon spin polarisation is observed by counting emitted decay positrons in directions forward (F) and backward (B) of the initial muon spin direction. This evolution is expressed in terms of the asymmetry function
, where N B and N F are the number of positrons detected in backward and forward scintillation counters, respectively, at time t. The precession of the muon spin about a local field will be dephased by any distribution of that local fields, causing a relaxation in the asymmetry function. The measurements reported here were made at the Paul Sherrer Institute (PSI), Switzerland.
[FeCp * 2 ][MnCr(ox) 3 ] has its extended layers separated by paramagnetic decamethylcobaltocenium and is ferromagnetic [2] . Figure 1(a) shows examples of asymmetry time spectra measured above and below T c for a powder sample of [FeCp * 2 ][MnCr(ox) 3 ]. For temperatures T > T c the relaxation of the spin ensemble is well described by an exponential function, corresponding to dynamic fluctuations in the local magnetic field at the muon stopping site. Below the transition temperature, we observe clear oscillations, characteristic of a quasistatic field at the muon site. It is possible to identify three separate spin precession frequencies, suggesting three distinct muon sites in the material. The precession frequencies are proportional to the order parameter, and can be extracted as a function of temperature (as shown in figure 1(b) ) in order to determine the critical exponents describing the phase transition.
The frequencies were fitted to the functional form ν j (T ) = ν j (0)(1 − (T/T c ) α ) β , yielding α = 1.7(5), β = 0.3(1) and T c = 5.17(3) K. The three fitted values of ν j (0) (nominally ν 1 (0) = 23.5(1) MHz, ν 2 (0) = 16.2(1) MHz and ν 3 (0) = 10.7(1) MHz) allow the muon sites within the crystal to be determined.
If we assume that the magnetic field at the muon site is given by the sum of dipolar contributions, we may identify the expected muon sites in the crystal (as described in [4] , for example). For the purpose of this calculation, a magnetic structure was assumed with the moments aligned perpendicular to the extended layers, as in the case of similar ferromagnetic oxalate bridged networks [5] . While it is not possible to identify three distinct muon sites within the crystal structure, we note that all of the observed frequencies may be found approximately 1 Å above the extended oxalate layers in the vicinity of the oxygen atoms. Muon sites in this region seem plausible, given the results of previous muon site calculations in oxygen-containing compounds [6] . 3 ]. For T < T c , we observe precession signals at a number of frequencies. Fitting the data is made problematic by the large magnitude of the frequencies (ν 1 (0) ≈ 30 MHz) and their associated large relaxation rates. Figure 1(d) shows the temperature evolution of the most prominent precession frequency. While it was not possible to extract critical parameters in this case, we determine the critical temperature to be T c = 43. 
